
Atom numbers for amino acid phi-psi dihedrals

LAMMPS Modules:

 Modified LAMMPS data file format to include IFF partial
charge in Atoms section.

 Perl scripts to convert CHARMM and LAMMPS regular data
files into IFF-formatted LAMMPS data files.

IFF-Formatted LAMMPS Data File with qiff Column

New Section in LAMMPS Data File for CMAP Parameters

Separate LAMMPS Data File for IFF L-J Parameters

Utility Files to Facilitate IFF Parameter Adjustment

 Text file to facilitate modification of default CHARMM parameters to
define new IFF parameters:

• Section I.A to modify L-J e and s for existing Atom Types
• Section I.B for creation of new Atom Types
• Section II to modify partial charges for Atoms
• Section III providing list of all atoms and associations

 Perl script to update LAMMPS data files with IFF parameters

Introduction

 Protein-surface interactions important for broad range
of application in bioengineering and biotechnology.

 Simulations of protein-surface interactions require:
 Force fields for protein, surface, and interface
 Advanced sampling for ensemble avg. properties

 The Latour group previously developed these
capabilities for use with the CHARMM simulation
program [1-4].

Further Developments Required

 Fix remaining bugs in fix_cmap.cpp module
 Develop capability for ‘special_bonds charmm’ command to only be

applied to CHARMM atoms in a hybrid CHARMM-Class II simulation .
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Objective
 Development of these capabilities in LAMMPS:
 Modules to incorporate an interfacial force field including

both L-J and partial charge parameter sets [1].
 New fix_cmap module for CHARMM CMAP parameters
 Modules for TIGER2 and TIGER2A advance sampling [3,4].

Interfacial force field

(IFF) to separately

represent protein-

surface interactions

(both Lennard-Jones

(e, s) and partial

charge (q) parameters

[1].

Tuning of IFF parameters based on experimental measurements of

peptide adsorption free energy using a host-guest peptide model

(TGTG-X-GTGT) [2].

Peptide over SiO2 glass

CHARMM parameters

Tuned IFF parameters

Application of IFF parameter set to simulate lysozyme adsorption to

silica glass using TIGER2A. TIGER2/TIGER2A: Replica-exchange

(REX) sampling algorithm for systems too large for conventional REX

methods [3,4].

Protein over SiO2 glass

qiffq X Y Z

Independent Force Fields for Each Phase of System

IFF Parameters Tuned To Match Experimental Data

Tuned IFF Applied for Protein Adsorption Simulation


